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(w)  SOLDERING  FLUX. 
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©  A  soldering  flux  free  from  the  necessity  for  cleaning,  which  prevents  active  ions  in  an  activator  from  being 
liberated  upon  exposure  to  a  high-temperature  atmosphere  of  80  °C  or  above  of,  for  example,  an  automotive 
engine  room,  said  flux  containing  besides  the  activator:  (1)  a  thermoplastic  resin  with  a  softening  point  of  80  °C 
or  above,  and/or  (2)  an  expoxy  compound,  a  radical-polymerizable  ethylenically  unsaturated  compound  or  a 
blocked  isocyanate  compound,  or  (3)  a  thermosetting  resin  comprising  both  of  a  carboxylated  resin  and  an 
epoxy  resin  and/or  a  theromosetting  resin  containing  both  of  carboxyl  and  epoxy  groups. 
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TECHNICAL  FILED 

The  present  invention  relates  to  a  soldering  flux. 

5  BACKGROUND  ART 

In  general,  to  coat  a  solder  on  a  base  metal,  oxides  and  other  stains  on  the  surface  of  the  metal  are 
removed,  and  simultaneously,  a  re-oxidation  of  the  metal  surface  during  the  soldering  is  prevented,  to 
reduce  the  surface  tension  of  the  solder  and  improve  the  wettability  of  the  melted  solder  with  the  metal 

10  surface,  and  for  this  purpose,  a  soldering  flux  is  used. 
As  the  soldering  flux,  usually  a  resin  flux  formed  by  incorporating  an  activator  capable  of  removing  an 

oxide  film  into  a  thermoplastic  resin  having  a  low  softening  point,  such  as  rosin,  is  used. 
However,  where  the  soldered  portion  is  exposed  to  a  high-temperature  atmosphere,  for  example,  to  an 

atmosphere  of  80  'C  as  in  an  engine  room  of  an  automobile,  if  the  flux  comprising  a  thermoplastic  resin 
75  having  a  softening  point  below  about  70°  C,  such  as  rosin,  the  thermoplastic  resin  is  melted  and  an  active 

ion  in  the  activator  held  in  this  thermoplastic  resin  is  released  to  lower  the  electrically  insulating  property 
and  cause  a  corrosion  of  the  metal  surface. 

This  problem  has  been  resolved  by  washing  and  removing  the  residual  flux  after  the  soldering,  but 
since  flourocarbon  or  the  like  is  used  as  the  washing  solvent,  a  problem  arises  of  environmental  pollution, 

20  and  furthermore,  the  cost  is  increased  by  the  use  of  the  washing  solvent  and  the  washing  step. 
Therefore,  a  primary  object  of  the  present  invention  is  to  provide  a  soldering  flux  capable  of  maintaining 

the  electrically  insulating  property  without  washing  away  the  residual  flux,  i.e.,  without  washing,  even  if  used 
in  a  high-temperature  atmosphere. 

25  Disclosure  of  the  Invention 

The  inventors  of  the  present  invention  carried  out  an  investigation  with  a  view  to  attaining  the  above 
object,  and  as  a  result,  found  that  the  above  problem  can  be  solved  and  the  above  object  can  be  attained  if 
the  soldering  flux  is  constructed  as  described  below. 

30  In  accordance  with  the  first  aspect  of  the  present  invention,  there  is  provided  a  soldering  flux 
comprising  at  least  (a)  a  thermoplastic  resin  having  a  softening  point  not  lower  than  80  *C  and  (b)  an 
activator. 

If  the  soldering  flux  of  the  first  aspect  of  the  present  invention  is  used,  the  thermoplastic  resin  having  a 
softening  point  not  lower  than  80  °C  is  net  melted  even  if  exposed  to  a  relatively  high  temperature  such  as 

35  the  temperature  of  an  engine  room  of  an  automobile,  and  therefore,  no  active  ion  is  released.  Furthermore, 
even  if  a  part  of  the  thermoplastic  resin  is  replaced  with  rosin,  the  thermoplastic  resin  forms  a  high 
temperature-resistant  film  on  the  surface  of  the  flux  and  covers  the  residual  rosin  after  the  soldering. 
Accordingly,  the  active  ion  released  from  the  activator,  which  is  formed  in  a  high-temperature  atmosphere  is 
enveloped,  and  a  reduction  of  the  electrically  insulating  property  and  the  occurrence  of  corrosion  can  be 

40  prevented. 
In  accordance  with  the  second  aspect  of  the  present  invention,  there  is  provided  a  soldering  flux 

comprising  (a)  at  least  one  member  selected  from  the  group  consisting  of  epoxy  group-containing 
compounds,  unsaturated  double  bond-containing  compounds  and  blocked  isocyanate  group-containing 
compounds  and  (b)  an  activator. 

45  If  the  soldering  flux  of  the  second  aspect  of  the  present  invention  is  used,  even  if  the  residual  flux  is  not 
removed  by  washing,  the  epoxy  group-containing  compound,  unsaturated  double  bond-containing  com- 
pound  or  blocked  isocyanate  group-containing  compound  causes,  under  heating  at  the  soldering  step,  an 
addition  reaction  with  a  halogen  acid,  which  is  the  active  ion  of  the  activator  contained  in  the  flux  residue, 
with  the  result  that  the  activator  is  deactivated  and  the  active  ion  in  the  flux  residue  eliminated,  the 

so  resistance  to  reduction  of  the  electrically  insulating  property  and  the  corrosion  resistance  are  not  lowered, 
and  the  reliability  is  improved. 

In  accordance  with  the  third  aspect  of  the  present  invention,  there  is  provided  a  soldering  flux 
comprising  (a)  a  thermoplastic  resin  having  a  softening  point  not  lower  than  80°  C,  (b)  at  least  one  member 
selected  from  the  group  consisting  of  epoxy  group-containing  compounds,  unsaturated  double  bond- 

55  containing  compounds  and  blocked  isocyanate  group-containing  compounds,  and  (c)  an  activator. 
The  invention  of  the  third  aspect  exerts  functions  of  the  inventions  of  both  the  first  and  second  aspects. 
In  accordance  with  the  fourth  aspect  of  the  present  invention,  there  is  provided  a  soldering  flux 

comprising  at  least  one  thermosetting  resin  selected  from  the  group  consisting  of  a  thermosetting  resin 
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compound  of  a  mixture  of  a  carboxyl  group-containing  resin  and  an  epoxy  resin  and  a  thermosetting  resin 
having  a  carboxyl  group  and  an  epoxy  group,  and  an  activator. 

If  the  soldering  flux  of  the  fourth  aspect  of  the  present  invention  is  used,  by  the  reaction  between  the 
carboxyl  group  and  epoxy  group,  the  thermosetting  resin  component  forms  a  tough  crosslinked  film  at  the 

5  termination  of  soldering,  and  even  if  the  active  ion  released  from  the  excessive  activator  is  left  in  the  film  on 
the  surface  of  the  flux,  since  the  epoxy  group  is  contained  in  the  film,  this  epoxy  group  reacts  with  the 
active  ion  to  include  the  active  ion  in  the  film.  Accordingly,  even  if  the  flux  component  remains,  the 
reliability  of  the  soldered  portion  can  be  improved  without  a  lowering  of  the  electrically  insulating  property 
or  the  corrosion  resistance. 

70  According  to  the  present  invention,  even  if  the  soldered  portion  is  used  in  a  high-temperature 
atmosphere  without  washing  away  the  flux  after  soldering,  an  excellent  electrically  insulating  property  can 
be  attained  and  the  reliability  of  the  soldered  portion  can  be  improved,  and  thus  an  excellent  soldering  flux 
can  be  provided  according  to  the  present  invention.  Furthermore,  if  the  present  invention  is  adopted,  since  it 
is  not  necessary  to  wash  away  the  flux  residue  after  soldering,  the  costs  are  reduced  by  the  omission  of  the 

75  washing  step,  and  environmental  pollution  by  flourocarbon  or  the  like  can  be  prevented. 

Best  Mode  of  Carrying  Out  the  Invention 

A  thermoplastic  resin  having  a  softening  point  not  lower  than  80°  C,  which  shows  a  durability  at  a  high 
20  temperature,  must  be  selected  as  the  thermoplastic  resin  to  be  used  in  the  invention  of  the  first  aspect. 

The  softening  point  is  preferably  lower  than  230°  C.  This  is  because,  if  the  softening  point  is  higher  than 
230°  C,  the  flowability  of  the  flux  at  the  flow  soldering  becomes  poor.  An  acrylic  resin  and  a  styrene/maleic 
acid  resin  are  preferably  used,  and  to  promote  the  activating  action,  preferably  a  resin  having  an  acid  value 
of  at  least  20  is  used.  Accordingly,  a  polymer  obtained  by  polymerising  a  monomer  having  a  polymerizable 

25  unsaturated  group,  such  as  (meth)acrylic  acids,  esters  thereof,  crotonic  acid,  itaconic  acid,  maleic  acid 
(anhydride),  esters  thereof,  styrene,  vinyltoluene,  (meth)acrylonitrile,  (meth)acrylamide,  vinyl  chloride  or 
vinyl  acetate  in  the  presence  of  a  peroxide  catalyst  or  the  like  by  radical  polymerization  such  as  bulk 
polymerization,  solution  polymerization,  suspension  polymerization  or  emulsion  polymerization,  is  used. 

Halogen  acid  salts  of  ethylamine,  propylamine,  diethylamine,  triethylamine,  ethylenediamine  and  aniline, 
30  and  organic  carboxylic  acids  such  as  lactic  acid  citric  acid,  stearic  acid,  adipic  acid  and  diphenylacetic  acid 

are  preferably  used  as  the  activator. 
In  the  first  aspect  of  the  present  invention,  a  part  of  the  thermoplastic  resin  can  be  replaced  by  rosin 

and/or  a  derivative  heretofore  used.  As  the  rosin  and/or  the  derivative,  there  are  used  ordinary  gum,  tall  and 
wood  rosin,  and  derivatives  such  as  heat-treated  rosin,  polymerized  rosin,  hydrogenated  rosin,  formylated 

35  rosin,  rosin  ester,  rosin-modified  maleic  acid  resin,  rosin-modified  phenolic  resin  and  rosin-modified  alkyd 
resin.  The  rosin  and/or  the  derivative  is  used  as  a  binder  for  uniformly  coating  a  metal  activator. 

Where  the  flux  of  the  first  aspect  of  the  present  invention  is  used  in  the  liquid  state,  a  solvent  can  be 
further  added.  A  polar  solvent  capable  of  dissolving  the  thermoplastic  resin,  the  activator,  and  further,  the 
rosin  component  therein,  to  form  a  solution  is  preferably  used,  and  usually,  an  alcoholic  solvent  is  used.  In 

40  view  of  the  volatility  and  the  activator-dissolving  power,  isopropyl  alcohol  is  especially  preferably  used. 
In  the  soldering  flux  of  the  first  aspect  of  the  present  invention,  the  amount  of  the  thermoplastic  resin 

having  a  softening  point  not  lower  than  80°  C  is  preferably  0.5  to  80  %  by  weight  based  on  the  total  flux.  If 
the  amount  of  the  thermoplastic  resin  is  smaller  than  0.5  %  by  weight,  the  property  of  forming  a  film  after 
soldering  is  reduced  and  the  high-temperature  durability  becomes  poor.  If  the  amount  of  the  thermoplastic 

45  resin  is  higher  than  80  %  by  weight,  the  viscosity  of  the  flux  per  se  increases  and  because  of  the  film 
thickness  of  the  flux,  a  problem  arises  of  a  reduction  of  the  soldering  property.  Preferably  the  amount  of  the 
activator  used  in  the  present  invention  is  0.1  to  20  %  by  weight  based  on  the  total  flux.  If  the  amount  of  the 
activator  is  smaller  than  0.1  %  by  weight,  the  activating  power  becomes  too  low  and  the  soldering  property 
becomes  poor.  If  the  amount  of  the  activator  is  larger  than  20  %  by  weight,  the  film-forming  property  of  the 

so  flux  is  reduced  and  the  hydrophilic  property  is  increased,  and  the  corrosion  resistance  and  the  electrically 
insulating  property  become  poor.  When  a  solvent  is  added  to  the  flux  of  the  present  invention,  for  using  the 
flux  in  the  liquid  state,  the  solvent  is  preferably  used  in  an  amount  of  20  to  90  %  by  weight  based  on  the 
total  flux.  If  the  amount  of  the  solvent  is  smaller  than  20  %  by  weight,  the  viscosity  of  the  flux  is  increased 
and  the  coating  property  of  the  flux  becomes  poor.  If  the  amount  of  the  solvent  exceeds  99  %  by  weight, 

55  the  amounts  of  the  effective  flux  components  (the  thermoplastic  resin  and  the  like)  are  reduced  and  the 
soldering  property  becomes  poor. 

As  the  epoxy  group-containing  compound  used  in  the  second  aspect  of  the  present  invention,  there  can 
be  mentioned  phenolic  glycidyl  compounds  of  the  bisphenol,  novolak,  alkylphenol  and  resorcinol  types, 
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polyhydric  alcohol  glycidyl  compounds,  ester  glycidyl  compounds,  alicyclic  epoxides,  epoxidized  poly- 
butadiene,  epoxidized  glycerides  and  epoxidized  fatty  acids.  Moreover,  there  can  be  mentioned  epoxy 
compounds  modified  with  the  foregoing  compounds.  Preferably,  a  compound  having  at  least  two  epoxy 
groups  in  the  molecule  and  capable  of  elevating  the  melting  point  of  the  flux  residue  by  reaction  with  a 

5  carboxylic  acid  such  as  rosin  when  rosin  or  the  like  is  contained  is  used. 
As  the  radical-polymerizable  unsaturated  double  bond-containing  compound  used  in  the  second  aspect 

of  the  present  invention,  there  can  be  mentioned  (meth)acrylic  acid,  esters  thereof,  (meth)acrylonitrile, 
(meth)acrylamide,  vinyl  acetate,  styrene,  vinyltoluene,  divinylbenzene,  vinylnaphthalene,  vinylpyrrolidone, 
maleic  acid,  esters  thereof,  (meth)allyl  alcohol,  esters  thereof,  coumarone,  indene,  dicyclopentadiene, 

70  polybutadiene,  linoleic  acid,  and  resins  modified  with  these  compounds.  If  a  large  amount  of  the  compound 
of  this  type  remains  in  the  original  form  in  the  residue  after  soldering,  the  durability  is  degraded  by 
softening  or  the  like.  Accordingly,  a  compound,  at  least  80  %  by  weight  of  which  volatilizes  and  dissipates 
under  heating  at  the  soldering  step,  or  a  compound,  the  molecular  weight  or  melting  point  of  which  is 
increased  by  a  thermal  change  such  as  polymerization,  is  preferably  used. 

75  As  the  blocked  isocyanate  group-containing  compound  used  in  the  second  aspect  of  the  present 
invention,  there  can  be  mentioned  isocyanate  monomers  such  as  tolylene  diisocyanate,  diphenylmethane 
diisocyanate,  hexamethylene  diisocyanate  and  isophorone  diisocyanate,  and  reaction  products  of  polymers 
or  isocyanate  prepolymers  such  as  polyhydric  alcohol  adducts  with  active  hydrogen-containing  compounds 
such  as  phenol,  cresol,  amines,  alcohols,  lactams  and  oximes.  In  view  of  the  low  volatility  and  low  toxicity,  a 

20  blocked  compound  of  an  isocyanate  prepolymer  is  preferably  used. 
As  the  activator  used  in  the  second  aspect  of  the  present  invention,  there  can  be  mentioned  halogen 

acid  salts  of  ethylamine,  propylamine,  diethylamine,  triethylamine,  ethylenediamine  and  aniline.  The 
activator  is  necessary  for  cleaning  the  metal  surface. 

Rosin  resins  such  as  wood  rosin,  gum  rosin,  tall  rosin,  disproportionated  rosin,  hydrogenated  rosin, 
25  polymerized  rosin  and  modified  rosin,  and  thermoplastic  and  thermosetting  synthetic  resins  such  as  a 

polyester  resin,  an  acrylic  resin,  a  urethane  resin,  an  epoxy  resin  and  a  phenolic  resin,  which  are 
customarily  used,  can  be  incorporated  in  the  soldering  flux  of  the  second  aspect  of  the  present  invention. 
Organic  acids  such  as  lactic  acid,  citric  acid,  stearic  acid,  adipic  acid  and  benzoic  acid  can  be  used  for 
promoting  the  activating  action.  Where  the  flux  is  used  in  a  liquid  state,  an  alcoholic  solvent  such  as 

so  isopropyl  alcohol  or  butyl  carbitol,  an  ester  solvent  such  as  ethyl  acetate  a  hydrocarbon  solvent  such  as 
toluene  and  a  ketone  solvent  such  as  methylethylketone  can  be  used. 

In  the  second  aspect  of  the  present  invention,  the  amount  of  the  epoxy  group-containing  compound, 
radical-polymerizable  uncaturated  double  bond-containing  compound  or  blocked  isocyanate  group-contain- 
ing  compound  is  preferably  1  to  70  %  by  weight  based  on  the  total  soldering  flux.  If  the  amount  of  the 

35  above  compound  is  smaller  than  1  %  by  weight,  it  is  impossible  to  sufficiently  deactivate  the  active  ion  in 
the  activator,  and  a  problem  of  a  lowering  of  the  corrosion  resistance  or  of  the  insulating  property  arises.  If 
the  amount  of  the  above  compound  is  larger  than  70  %  by  weight,  the  viscosity  of  the  flux  per  se  is 
increased  and  the  coating  property  of  the  flux  becomes  poor,  and  the  thickness  of  the  flux  coating  tends  to 
increase,  and  the  soldering  property  becomes  poor.  Moreover,  there  arises  a  problem  of  a  reduction  of  the 

40  compatibility  with  the  activator.  The  amount  of  the  activator  is  preferably  0.1  to  30  %  by  weight.  If  the 
amount  of  the  activator  is  smaller  than  0.1  %  by  weight,  the  activating  power  is  too  low  and  the  soldering 
property  becomes  poor.  If  the  amount  of  the  activator  is  larger  than  30  %  by  weight,  the  film-forming 
property  of  the  flux  becomes  poor,  and  simultaneously,  the  moisture-absorbing  property  is  increased, 
resulting  in  a  lowering  of  the  insulating  property. 

45  In  the  third  aspect  of  the  present  invention,  a  combination  of  (a)  the  thermoplastic  resin  having  a 
softening  point  not  lower  than  80°  C,  used  in  the  first  aspect,  and  (b)  at  least  one  member  selected  from  the 
group  consisting  of  epoxy  group-containing  compounds,  unsaturated  double  bond-containing  compounds, 
and  blocked  isocyanate  group-containing  compounds,  used  in  the  second  aspect,  is  used. 

In  the  soldering  flux  used  in  the  third  aspect  of  the  present  invention,  the  amount  of  the  thermoplastic 
so  resin  (a)  having  a  softening  point  not  lower  than  80  °C  is  preferably  0.5  to  80  %  by  weight  based  on  the 

entire  flux.  If  the  amount  of  the  thermoplastic  resin  (a)  is  smaller  than  0.5  %  by  weight,  the  film  property 
after  soldering  is  lowered  and  the  high-temperature  durability  becomes  poor.  If  the  amount  of  the 
thermoplastic  resin  (a)  is  larger  than  80  %  by  weight,  the  viscosity  of  the  flux  per  se  is  increased  and  the 
soldering  property  is  lowered  because  of  the  increase  of  the  flux  thickness.  In  the  third  aspect  of  the 

55  present  invention,  the  compound  (b)  is  preferably  used  in  an  amount  of  at  least  1  %  by  weight.  If  the 
amount  of  the  compound  (b)  is  smaller  than  1  %  by  weight,  the  effect  of  deactivating  the  activator  is  poor, 
and  the  corrosion  resistance  and  the  electrically  insulating  property  cannot  be  maintained  at  required  levels. 
In  the  third  aspect  of  the  present  invention,  the  activator  is  preferably  used  in  an  amount  of  0.1  to  30  %  by 
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weight  based  on  the  entire  flux.  If  the  amount  of  the  activator  is  smaller  than  0.1  %  by  weight,  the  activating 
power  is  too  low  and  the  soldering  property  becomes  poor.  If  the  amount  of  the  activator  is  larger  than  30 
%  by  weight,  the  film-forming  property  of  the  flux  becomes  poor  and  the  hydrophilic  property  becomes 
strong,  and  the  corrosion  resistance  and  insulating  property  becomes  poor.  Where  a  solvent  is  added  for 

5  using  the  flux  of  the  third  aspect  of  the  present  invention  in  a  liquid  state,  preferably  the  solvent  is  added  in 
an  amount  of  20  to  99  %  by  weight  based  on  the  entire  flux.  If  the  amount  of  the  solvent  is  smaller  than  20 
%  by  weight,  the  viscosity  of  the  flux  becomes  too  high  and  the  coating  property  of  the  flux  becomes  poor. 
If  the  amount  of  the  solvent  is  larger  than  99  %  by  weight,  the  amount  of  the  effective  component 
(thermoplastic  resin  or  the  like)  of  the  flux  is  too  small  and  the  soldering  property  becomes  poor. 

70  In  the  forth  aspect  of  the  present  invention,  an  acrylic  resin,  a  polyester  resin,  a  urethane  resin,  an 
epoxy  ester  resin  and  a  phenolic  resin  can  be  used  as  the  carboxyl  group-containing  resin.  In  view  of  the 
resistance  to  a  reduction  of  the  insulating  property,  the  hardenability  and  the  compatibility,  an  acrylic  resin 
is  most  preferably  used. 

Aliphatic  and  aromatic  epoxy  resins  can  be  used  as  the  epoxy  resin,  and  a  liquid  epoxy  resin  is 
75  preferably  used  because  the  liquid  epoxy  resin  promotes  the  flowability  of  the  flux. 

As  the  resin  containing  epoxy  and  carboxyl  groups,  there  can  be  mentioned  a  resin  formed  by  reacting 
hydroxyl  groups  of  an  epoxy  resin  with  a  polybasic  acid  anhydride  to  form  a  half  ester,  and  an-  acrylic  resin 
formed  by  copolymerizing  monomers  including  glycidyl  methacrylate,  acrylic  acid  and  the  like. 

An  activator  known  as  a  usual  flux  component,  for  example,  a  halogen  acid  salt  of  ethylamine, 
20  propylamine,  diethylamine,  triethylamine,  ethylenediamine  or  aniline,  or  an  organic  acid  such  as  lactic  acid, 

citric  acid,  stearic  acid  or  adipic  acid,  is  added  to  the  above-mentioned  resin  component. 
when  the  flux  is  used  in  a  liquid  state,  a  solvent,  for  example,  an  alcoholic  solvent  such  as  ethyl  alcohol, 

isopropyl  alcohol,  ethyicellosolve  or  butyl  carbitol,  an  ester  solvent  such  as  ethyl  acetate  or  butyl  acetate,  a 
hydrocarbon  solvent  such  as  toluene  or  terpene  oil  or  a  ketone  solvent  such  as  acetone  or  methylethyl- 

25  ketone  can  be  added. 
In  the  fourth  aspect  of  the  present  invention,  a  part  of  the  thermosetting  resin  can  be  replaced  by  a 

thermoplastic  resin,  whereby  the  flowability  and  film-forming  property  of  the  flux  at  the  soldering  step  can 
be  controlled.  In  this  case,  as  the  thermoplastic  resin,  the  resins  to  be  used  in  the  first  aspect  of  the  present 
invention  can  be  used,  and  rosin  and  derivatives  thereof  such  as  polymerized  rosin,  hydrogenated  rosin, 

30  disproportionated  rosin,  rosin-modified  maleic  acid  resin,  rosin-modified  phenolic  resin  and  rosin-modified 
alkyd  resin  can  be  used.  The  mixing  ratio  of  the  thermoplastic  resin  to  the  thermosetting  resin  is  preferably 
up  to  about  80  %  by  weight.  If  the  mixing  ratio  of  the  thermoplastic  resin  is  higher  than  80  %  by  weight. 
The  characteristic  properties  of  the  thermosetting  resin  are  lost. 

In  the  soldering  flux  used  in  the  fourth  aspect  of  the  present  invention,  the  amount  of  the  thermosetting 
35  resin  is  preferably  0.5  to  70  %  by  weight  based  on  the  entire  flux.  If  the  amount  of  the  thermosetting  resin 

is  smaller  than  0.5  %  by  weight,  the  active  ion  in  the  activator  cannot  be  sufficiently  deactivated  and  a 
problem  arises  concerning  the  corrosion  resistance  or  the  electrically  insulating  property.  On  the  other 
hand,  if  the  amount  of  the  thermosetting  resin  is  larger  than  70  %  by  weight,  the  viscosity  of  the  flux  per  se 
is  increased,  the  flux  thickness  is  increased,  and  the  coating  property  of  the  flux  becomes  poor.  The 

40  amount  of  the  activator  is  preferably  0.1  to  30  %  by  weight  based  on  the  entire  flux.  If  the  amount  of  the 
activator  is  less  than  0.1  %,  the  activating  power  of  the  flux  is  too  low  and  the  soldering  property  becomes 
poor.  If  the  amount  of  the  activator  is  larger  than  30  %  by  weight,  the  film-forming  property  of  the  flux 
becomes  poor,  and  therefore,  the  moisture-absorbing  property  is  increased  and  a  problem  of  a  reduction  of 
the  electrically  insulating  property  arises. 

45 
Examples 

Examples  1  through  4 

so  In  Example  1  ,  an  acrylic  resin  was  used  as  the  thermoplastic  resin  having  a  softening  point  not  lower 
than  80  °C.  More  specifically,  a  styrene-acrylic  resin  having  an  acid  value  of  160  and  a  softening  point  of 
130°C  was  used  in  an  amount  of  11.1  %  by  weight.  Furthermore,  disproportionated  rosin  was  used  in  an 
amount  of  7.4  %  by  weight,  and  as  the  activator,  there  was  used  1  .2  %  by  weight  of  adipic  acid  and  0.3  % 
by  weight  of  aniline  hydrobromide.  Moreover,  80  %  by  weight  of  isopropyl  alcohol  was  used  as  the  solvent. 

55  These  components  were  sufficiently  dissolved  and  diffused  to  obtain  a  flux  of  Example  1,  and  the  non- 
tackiness  test,  the  spreading  test,  the  insulation  resistance  test,  the  corrosion  test,  the  solderability  test,  and 
the  coating  adhesion  test  were  carried  out.  Note,  the  non-tackiness  test,  the  spreading  test,  the  insulation 
test,  and  the  corrosion  test  were  carried  out  according  to  JIS  Z-3197.  At  the  solderability  test,  a  paper- 
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phenolic  resin  substrate  printed  circuit  board  (90  mm  x  135  mm)  was  soldered  by  a  jet  soldering  apparatus 
and  defects  were  checked  by  a  visual  observation.  At  the  coating  adhesion  test,  an  acrylic  coating  material 
was  coated  on  the  soldered  portion  and  subjected  to  the  cold-heat  cycle  test  (-30°  C  x  30  minutes  —  25°  C 
x  30  minutes;  10  cycles),  and  peeling  or  cracking  was  checked  by  a  visual  observation, 

s  The  results  obtained  in  Example  1  are  shown  in  Table  1  . 
In  Example  2,  1  1  .1  %  by  weight  of  an  acrylic  resin  composed  mainly  of  methyl  methacrylate,  which  had 

an  acid  value  of  130  and  a  softening  point  of  about  120°C  was  used  as  the  thermoplastic  resin.  Other 
components  were  the  same  as  those  used  in  Example  1.  The  components  were  uniformly  mixed  and 
dissolved  as  in  Example  1  to  obtain  a  flux  of  Example  2.  The  tests  were  carried  out  in  the  same  manner  as 

10  described  in  Example  1  ,  and  the  results  are  shown  in  Table  1  . 
In  Example  3,  11.1  %  by  weight  of  an  acrylic  resin  composed  mainly  of  isobutyl  methacrylate,  which 

had  an  acid  value  of  150  and  a  softening  point  of  110°  C,  was  used  as  the  thermoplastic  resin.  Other 
components  were  the  same  as  those  used  in  Example  1.  The  components  were  uniformly  mixed  and 
dissolved  to  obtain  a  flux  of  Example  3.  The  flux  was  subjected  to  the  same  tests  as  described  in  Example 

75  1  ,  and  the  results  are  shown  in  Table  1  . 
In  Example  4,  a  styrene-maleic  acid  resin  having  an  acid  value  of  150  and  a  softening  point  of  110°  C 

was  used  as  the  thermoplastic  resin.  Other  components  were  the  same  as  those  used  in  Example  1  .  The 
components  were  uniformly  mixed  and  dissolved  to  form  a  flux  of  Example  4.  The  flux  was  subjected  to  the 
same  tests  as  described  in  Example  1  ,  and  the  results  are  shown  in  Table  1  . 
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Comparative  Example  1 

A  flux  of  Comparative  Example  1  was  prepared  by  uniformly  mixing  and  dissolving  18.5  %  by  weight  of 
disproportionated  rosin,  1.2  %  by  weight  of  adipic  acid  as  the  activator,  0.3  %  by  weight  of  hydrobromic 

25  anilide  and  80.0  %  by  weight  of  isopropyl  alcohol  as  the  solvent,  and  the  flux  was  tested  in  the  same 
manner  as  described  in  Example  1  .  The  results  are  shown  in  Table  1  . 

55 
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As  apparent  from  the  results  shown  in  Table  1  ,  the  flux  of  the  first  aspect  of  the  present  invention  has 
an  excellent  resistance  to  a  reduction  of  the  electrically  insulating  property  and  the  corrosion  resistance, 

55  compared  to  the  conventional  flux. 
Furthermore,  in  Example  1  to  4,  the  rosin  type  flux  component  was  extremely  compatible  with  a 

thermoplastic  resin  having  a  high  softening  point,  i.e.  a  softening  point  not  lower  than  80°  C,  few  soldering 
defects  were  caused,  the  adhesion  to  the  coating  agent  was  good,  and  a  cracking  of  the  film  did  not  occur 
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even  at  a  low  temperature.  Namely,  a  good  flux  was  obtained. 
Accordingly,  the  flux  is  very  valuable  as  a  soldering  flux  and  the  washing  could  be  omitted,  and 

therefore,  the  soldering  cost  was  effectively  reduced. 

5  Examples  6  through  9 

The  following  composition  was  adopted  for  the  flux  of  Example  6.  Polymerized  rosin  was  used  in  an 
amount  of  11.1  %  by  weight  based  on  the  entire  flux.  A  bisphenol  type  epoxy  resin  having  an  epoxy 
equivalent  of  470  was  used  in  an  amount  of  7.4  %  by  weight  as  the  epoxy  group-containing  compound. 

10  Furthermore,  1.2  %  by  weight  of  adipic  acid  was  used  as  the  activator,  and  0.3  %  by  weight  of 
propylamine,  50.0  %  by  weight  of  propyl  alcohol  and  30.0  %  by  weight  of  toluene  were  used.  These 
components  were  uniformly  mixed  and  dissolved,  and  a  flux  was  obtained  in  the  same  manner  as  described 
in  Example  1  ,  and  the  insulation  resistance,  corrosion  resistance  and  solderability  of  the  flux  were  tested 
and  the  chlorine  content  in  the  residue  was  determined. 

15  The  insulation  resistance  and  corrosion  resistance  were  tested  according  to  JIS  Z-3197.  At  the 
solderability  test,  a  paper-phenolic  substrate  (90  mm  x  135  mm)  was  soldered  by  a  flow  soldering 
apparatus,  and  defects  were  checked  by  the  visual  observation.  The  chlorine  content  in  the  residue  was 
determined  according  to  JIS  Z-3197  after  extraction  of  soluble  components  with  methanol.  The  results  are 
shown  in  Table  2. 

so  For  the  soldering  flux  of  Example  7,  polymerized  rosin  was  used  in  an  amount  of  11.1  %  by  weight 
based  on  the  entire  flux.  An  acrylic  resin  having  an  epoxy  equivalent  of  430  was  used  in  an  amount  of  7.4 
%  by  weight  as  the  epoxy  group-containing  compound.  The  activator  and  solvent  were  the  same  as  those 
used  in  Example  6.  The  flux  of  Example  7  was  prepared  by  uniformly  mixing  and  dissolving  these 
components,  and  the  flux  was  tested  in  the  same  manner  as  in  Example  6.  The  results  are  shown  in  Table 

25  2. 
For  the  soldering  flux  of  Example  8,  polymerized  rosin  was  used  in  an  amount  of  13.0  %  by  weight 

based  on  the  entire  flux.  Crelan  Ul  (blocked  isocyanate  supplied  by  Sumitomo-Bayer  Urethane)  was  used  in 
an  amount  of  5.5  %  by  weight  as  the  blocked  isocyanate  compound.  The  activator  and  solvent  were  the 
same  as  those  used  in  Example  6.  The  flux  of  Example  8  was  obtained  by  uniformly  mixing  and  dissolving 

30  these  components,  and  the  flux  was  then  tested  in  the  same  manner  as  in  Example  6.  The  results  are 
shown  in  Table  2. 

For  the  soldering  flux  of  Example  9,  polymerized  rosin  was  used  in  an  amount  of  18.0  %  by  weight 
based  on  the  entire  flux  and  divinylbenzene  was  used  in  an  amount  of  5.5  %  by  weight  as  the  unsaturated 
double  bond-containing  compound,  and  the  same  activator  and  solvent  as  used  in  Example  6  were  used. 

35  The  flux  of  Example  9  was  prepared  by  uniformly  mixing  and  dissolving  these  components,  and  the  flux 
was  tested  in  the  same  manner  as  described  in  Example  6.  The  results  are  shown  in  Table  2. 

Comparative  Example  2 

40  Polymerized  rosin  was  used  in  an  amount  of  18.5  %  by  weight,  and  the  same  activator  and  solvent  as 
used  in  Example  6  were  used  in  the  same  amounts  as  used  in  Example  6.  These  components  were 
uniformly  mixed  and  dissolved  to  obtain  a  flux,  and  the  flux  was  tested  in  the  same  manner  as  described  in 
Example  6.  The  results  are  shown  in  Table  2. 
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From  the  results  shown  in  Table  2,  it  is  seen  that  the  flux  of  the  second  aspect  of  the  present  invention 
was  an  excellent  resistance  to  a  reduction  of  the  electrically  insulating  property  and  the  corrosion 

55  resistance,  compared  to  the  conventional  flux. 

Examples  10  through  14 
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For  the  soldering  flux  of  the  third  aspect  of  the  present  invention,  in  Example  10,  an  acrylic  resin  was 
used  as  the  thermoplastic  resin  having  a  softening  point  not  lower  than  80°  C.  More  specifically,  a  styrene- 
acrylic  resin  having  an  acid  value  of  130  and  a  softening  point  of  130°  C  was  used  in  an  amount  of  18.5  % 
by  weight,  and  1.2  %  by  weight  of  adipic  acid  and  0.3  %  by  weiight  of  propylamine  hydrochloride  were 

5  used  as  the  activator.  As  the  monomer  having  a  radical-polymerizable  unsaturated  group,  2-ethylhexyl 
methacrylate,  which  is  a  kind  of  the  methacrylic  acid  ester,  was  used  in  an  amount  of  4.8  %  by  weight. 
These  components  were  sufficiently  dissolved  and  diffused  in  75.2  %  by  weight  of  isopropyl  alcohol  as  the 
solvent  to  obtain  a  flux  of  the  third  aspect  of  the  present  invention,  and  the  obtained  flux  was  subjected  to 
various  tests,  for  example,  for  determining  the  non-tackiness,  the  spreading  ratio,  the  insulation  resistance, 

w  the  corrosion  resistance,  and  the  chlorine  content  in  the  film.  The  non-tackiness  test,  the  spreading  ratio 
test,  the  insulation  resistance  test,  and  the  corrosion  test  were  conducted  according  to  JIS  Z-3197,  and  the 
chlorine  content  was  determined  according  to  JIS  Z-3197,  after  an  extraction  of  soluble  components  with 
methanol.  At  the  solderability  test,  a  paper-phenolic  substrate  (90  mm  x  135  mm)  was  soldered  by  a  jet 
soldering  apparatus,  and  defects  were  checked  by  visual  observation. 

15  The  results  obtained  in  Example  10  are  shown  in  Table  3. 
In  Example  11,  11.1  %  by  weight  of  a  styrene-acrylic  resin  and  7.4  %  by  weight  of  disproportionated 

rosin  were  used  as  the  thermoplastic  resin,  and  1.2  %  by  weight  of  adipic  acid  and  0.3  %  by  weight  of 
propylamine  hydrochloride  were  used  as  the  activator.  As  the  monomer,  4.8  %  by  weight  of  2-ethylhexyl 
methacrylate  was  used,  and  75.2  %  by  weight  of  isopropyl  alcohol  was  used  as  the  solvent.  These 

20  components  were  sufficiently  and  uniformly  dissolved  and  diffused.  The  obtained  flux  was  tested  in  the 
same  manner  as  described  in  Example  10,  and  the  results  are  shown  in  Table  3. 

In  Example  12,  a  flux  was  prepared  in  the  same  manner  as  described  in  Example  11,  except  that  4.8  % 
by  weight  of  benzyl  methacrylate,  which  is  a  kind  of  the  methacrylic  acid  ester,  was  used  as  the  monomer, 
and  the  obtained  flux  was  tested  in  the  same  manner  as  described  in  Example  10.  The  results  are  shown  in 

25  Table  3. 
In  Example  13,  a  flux  was  prepared  in  the  same  manner  as  described  in  Example  11  except  that  4.8  % 

by  weight  of  ethylene  glycol  dimethacrylate,  which  is  a  kind  of  the  ester  of  methacrylic  acid,  was  used  as 
the  monomer,  and  the  obtained  flux  was  tested  in  the  same  manner  as  described  in  Example  10.  The 
results  are  shown  in  Table  3. 

30  In  Example  14,  a  flux  was  prepared  in  the  same  manner  as  described  in  Example  11  except  that  a 
styrene-maleic  acid  resin  having  an  acid  value  of  150  and  a  softening  point  of  120°C  was  used  in  an 
amount  of  11.1  %  by  weight  as  the  thermoplastic  resin,  arid  the  flux  was  tested  in  the  same  manner  as 
described  in  Example  10.  The  results  are  shown  in  Table  3. 

35  Comparative  Example  3 

A  flux  was  prepared  in  the  same  manner  as  described  in  Example  11  except  that  18.5  %  by  weight  of 
disproportionated  rosin  was  used  as  the  thermoplastic  resin  and  80  %  by  weight  of  isopropyl  alcohol  was 
used  as  the  solvent,  and  the  flux  was  tested  in  the  same  manner  as  described  in  Example  10.  The  results 

40  are  shown  in  Table  3. 
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As  apparent  from  the  results  shown  in  Table  3,  according  to  the  third  aspect  of  the  present  invention,  a 
55  flux  having  superior  various  characteristics  to  those  of  the  conventional  flux  can  be  provided. 

Moreover,  since  Table  3  indicates  that,  when  the  flux  of  the  present  invention  is  used,  the  content  of 
chlorine,  a  kind  of  the  halogen,  left  in  the  film  after  soldering  is  lower  than  0.1  %,  it  is  understood  that  the 
active  ion  (halogen)  in  the  flux  is  sufficiently  deactivated  by  monomer. 

11 



EP  0  443  030  A1 

In  the  foregoing  examples,  an  acrylic  resin  and  a  styrene-maleic  acid  resin  are  used  as  the  thermoplas- 
tic  resin  having  a  softening  point  not  lower  than  80  °C.  Accordingly,  the  electrically  insulating  property  and 
corrosion  resistance  can  be  maintained  at  high  levels  in  a  high-temperature  atmosphere,  and  a  remaining  of 
the  flux  after  soldering  and  cracking  can  be  prevented  even  at  a  low  temperature. 

Examples  15  through  18 

In  Example  15,  an  acrylic  resin  having  an  acid  value  of  100  was  used  as  the  carboxyl  group-containing 
resin  in  an  amount  of  1  1  .1  %  by  weight,  and  bisphenol  A  diglycidyl  ether  was  used  as  the  epoxy  resin  in  an 

10  amount  if  7.4  %  by  weight.  As  the  activator,  1.2  %  by  weight  of  adipic  acid  and  0.3  %  by  weight  of 
propylamine  hydrochloride  were  used,  and  as  the  solvent,  10  %  by  weight  of  toluene  and  70  %  by  weight 
of  isopropyl  alcohol  were  used.  These  components  were  uniformly  mixed  and  dissolved  to  obtain  a  flux  of 
Example  15.  The  non-tackiness,  spreading  ratio,  insulation  resistance,  corrosion  resistance  and  solderability 
of  the  flux,  the  crosslinking  degree  of  the  flux  film  and  the  chlorine  content  in  the  film  were  tested.  The  non- 

75  tackiness,  spreading  ratio,  insulating  property  and  corrosion  resistance  were  determined  according  to  JIS  Z- 
3197.  At  the  solderability  test,  a  paper-phenolic  substrate  (90  mm  x  135  mm)  was  soldered  by  a  jet 
soldering  apparatus,  and  defects  were  checked  by  visual  observation.  At  the  test  for  determining  the 
crosslinking  degree  of  the  film,  a  flux-coated  copper  sheet  (100  mm  x  200  mm)  was  heated  by  a  hot  plate, 
the  coated  copper  plate  was  extracted  with  acetone,  the  dry  weight  of  the  insoluble  component  was 

20  measured  and  the  gel  proportion  (%)  was  calculated.  The  chlorine  content  in  the  film  was  determined 
according  to  JIS  Z-3197  after  extraction  of  the  soluble  component  with  methanol. 

In  Example  16,  7.8  %  by  weight  of  an  acrylic  resin  having  an  acid  value  of  100  was  used  as  the 
carboxyl  group-containing  resin,  and  5.2  %  by  weight  of  bisphenol  A  diglycidyl  ether  was  used  as  the 
epoxy  resin.  Furthermore,  5.5  %  by  weight  of  disproportionated  rosin  was  used.  The  same  activators  and 

25  solvents  as  used  in  Example  15  were  used  in  the  same  amounts  as  used  in  Example  15.  These 
components  were  uniformly  mixed  and  dissolved  to  obtain  a  flux  of  Example  16.  The  flux  was  tested  in  the 
same  manner  as  described  in  Example  15,  and  the  results  are  shown  in  Table  4. 

In  Example  17,  11.1  %  by  weight  of  an  acrylic  resin  having  an  acid  value  of  60  was  used  as  the 
carboxyl  group-containing  resin  and  7.4  %  by  weight  of  bisphenol  A  diglycidyl  ether  was  used  as  the  epoxy 

30  resin.  The  same  activators  and  solvents  as  used  in  Example  15  were  used  in  the  same  amounts  as 
described  in  Example  15.  These  components  were  uniformly  mixed  and  dissolved  to  obtain  a  flux  of 
Example  17.  The  flux  was  tested  in  the  same  manner  as  described  in  Example  15,  and  the  results  are 
shown  in  Table  4. 

In  Example  18,  13.0  %  by  weight  of  an  acrylic  resin  having  an  acid  value  of  60  and  an  epoxy  equivalent 
35  of  300  was  used  as  the  resin  containing  carboxyl  and  epoxy  groups,  and  5.5  %  by  weight  of  dispropor- 

tionated  rosin  was  used.  The  same  activators  and  solvents  as  used  in  Example  15  were  used  in  the  same 
amounts  as  described  in  Example  15.  These  components  were  uniformly  mixed  and  dissolved  to  obtain  a 
flux  of  Example  18.  The  flux  was  tested  in  the  same  manner  as  described  in  Example  15,  and  the  results 
are  shown  in  Table  4. 

40 
Comparative  Example  4 

In  Comparative  Example  4,  disproportionated  rosin  was  used  in  an  amount  of  18.5  %  by  weight,  and 
the  same  activators  and  solvents  as  used  in  Example  15  were  used  in  the  same  amounts  as  described  in 

45  Example  15.  These  components  were  uniformly  mixed  and  dissolved  to  obtain  a  flux  of  Comparative 
Example  4.  The  flux  was  tested  in  the  same  manner  as  described  in  Example  15,  and  the  results  are  shown 
in  Table  4. 

50 

55 
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so  As  apparent  from  the  results  shown  in  Table  4,  in  each  of  the  foregoing  examples,  a  soldering  flux 
having  an  excellent  insulating  property  and  corrosion  resistance  was  obtained. 

Furthermore,  if  the  process  of  the  foregoing  examples  is  adopted,  since  the  flux  residue  left  after 
soldering  need  not  be  washed  away,  the  washing  step  can  be  omitted,  the  cost  can  be  reduced,  and  an 
environmental  pollution  with  flon  or  the  like  can  be  prevented. 

55  The  flux  of  the  present  invention  is  valuable  as  a  solder  flux  for  jet  soldering,  paste  soldering  and  the 
like. 

Industrial  Applicability 

14 
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Even  if  the  soldering  flux  of  the  present  invention  is  exposed  in  a  high-temperature  atmosphere 
maintained  at  a  level  not  lower  than  80  °C,  such  as  an  atmosphere  in  an  engine  room  of  an  automobile, 
problems  such  as  a  corrosion  of  the  metal  surface  do  not  arise,  and  accordingly,  the  washing  step  can  be 
omitted  and  the  running  cost  of  the  soldering  step  can  be  reduced,  and  an  environmental  pollution  with  a 

5  flon  detergent  does  not  occur.  Accordingly,  the  flux  of  the  present  invention  is  valuable  for  use  when 
soldering  on  an  industrial  scale,  especially  for  automobiles. 

Claims 

70  1.  A  soldering  flux  comprising  at  least  (a)  a  thermoplastic  resin  having  a  softening  point  not  lower  than 
80°  C  and  (b)  an  activator. 

2.  A  soldering  flux  as  set  forth  in  claim  1,  wherein  the  thermoplastic  resin  is  an  acrylic  resin  and/or  a 
styrene-maleic  acid  resin  obtained  by  polymerizing  or  copolymerizing  a  monomer  having  a  poly- 

75  merizable  unsaturated  group. 

3.  A  soldering  flux  as  set  forth  in  claim  1  ,  which  comprises  0.5  to  80  %  by  weight  of  the  thermoplastic 
resin  and  0.1  to  20  %  by  weight  of  the  activator. 

20  4.  A  soldering  flux  comprising  at  least  (a)  at  least  one  compound  selected  from  the  group  consisting  of 
epoxy  group-containing  compounds,  radical-polymerizable  unsaturated  double  bond-containing  com- 
pounds  and  blocked  isocyanate  group-containing  compounds  and  (b)  an  activator. 

5.  A  soldering  flux  as  set  forth  in  claim  4,  which  comprises  1  to  70  %  by  weight  of  at  least  one  compound 
25  selected  from  the  group  consisting  of  epoxy  group-containing  compounds,  radical-polymerizable 

unsaturated  double  bond-containing  compounds  and  blocked  isocyanate  compounds,  and  0.1  to  30  % 
by  weight  of  the  activator. 

6.  A  soldering  flux  comprising  at  least  (a)  a  thermoplastic  resin  having  a  softening  point  not  lower  than 
30  80°  C,  (b)  at  least  one  compound  selected  from  the  group  consisting  of  epoxy  group-containing 

compounds,  radical-polymerizable  unsaturated  double  bond-containing  compounds  and  blocked 
isocyanate  group-containing  compounds,  and  (c)  an  activator. 

7.  A  soldering  flux  as  set  forth  in  claim  6,  which  comprises  0.5  to  80  %  by  weight  of  the  thermoplastic 
35  resin,  at  least  1  %  by  weight  of  said  at  least  one  compound  and  0.1  to  30  %  by  weight  of  the  activator. 

8.  A  soldering  flux  comprising  at  least  one  thermosetting  resin  selected  from  the  group  consisting  of  a 
thermosetting  resin  composed  of  a  mixture  of  a  carboxyl  group-containing  resin  and  an  epoxy  resin  and 
a  thermosetting  resin  having  a  carboxyl  group  and  an  epoxy  group,  and  an  activator. 

40 
9.  A  soldering  flux  as  set  forth  in  claim  8,  which  comprises  0.5  to  70  %  by  weight  of  the  thermosetting 

resin  and  0.1  to  30  %  by  weight  of  the  activator. 
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